Developmental programming of adult hyperinsulinemia, increased proinflammatory cytokine production, and altered skeletal muscle expression of SLC2A4 (GLUT4) and uncoupling protein 3.
Fetal glucocorticoid excess programs detrimental effects in the adult phenotype including hyperleptinemia and aberrant glycemic control. In this study, we determined the interactive effects of maternal dexamethasone (Dex) treatment and postnatal dietary omega-3 (n-3) fatty acids on adult proinflammatory cytokine production and skeletal muscle expression of genes central to glucose handling and fatty acid metabolism. Dex acetate was administered to pregnant rats (0.75 microg/ml drinking water) from day 13 to term. Offspring of treated and control mothers were cross-fostered to mothers on either a standard (Std) or high n-3 (Hn3) diet, and remained on these diets postweaning. Adult offspring exposed to Dex in utero exhibited fasting hyperinsulinemia when raised on the Std diet but not when raised on the Hn3 diet. Dex also programmed increased plasma tumour necrosis factor alpha and interleukin 1 beta (IL-1 beta), but the increase in IL-1 beta was also prevented by the Hn3 diet. In skeletal muscle, expression of insulin regulated Slc2a4 (formerly known as GLUT4) was elevated (up to 15-fold) after Dex in utero, and this resulted in elevated intracellular, but not membrane-associated, SLC2A4 protein. Fetal glucocorticoid excess also reduced adult skeletal muscle Ucp3 expression in all offspring, whereas skeletal muscle expression of both Ppard and Ppargc1a were increased in females but not males. In conclusion, our data show that fetal glucocorticoid excess programs adult hyperinsulinemia and increased proinflammatory cytokine production. Related changes in the skeletal muscle Slc2a4, Ucp3, and Ppard indicate that fetal glucocorticoid excess disturbs adult glucose/fatty acid transport and metabolism.